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Sepsis Pre-Test

AWhat age group is the most susceptible to sepsis?
A Infants.
B Adolescents.
C Elderly.

D Young adults.



Sepsis Pre-Test

Physiologic responses to all types of shock include th
following EXCEPT

Activation of the inflammatory system.
Activation of the coagulation system.
Hypoperfusion of tissues.
Vasoconstriction.
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Sepsis Pre-Test

Patients receiving fluid replacement therapy should be
frequently monitored for:

A Adequate urinary output.
B Changes in mental status.
C Vital sign stability.

D All of the above.



Sepsis Pre-Test

Medical management of septic shock includes all of th
following EXCEPT:

A Administration of colloids.

B Administration of Drotrecogin alfa.
C Aggressive fluid resuscitation.

D Aggressive nutritional supplementation.




Sepsis Pre-Test

The ultimate goal In treating septic shock is:
A Preserving the myocardium.

B Restoring adequate fluid status.

C dentification and elimination of the cause of infection.
D dentification and elimination of the cause of allergy.




Presentation Objectives:

ADescribe conditions that promote the development of
sepsis.

ADiscuss the pathophysiology of sepsis.

ADiscuss relationship of sepsis to systemic inflammatory
response syndrome (SIRS).

ADescribe vulnerable populations susceptible to sepsis.
Aldentify signs and symptoms of sepsis.

ADi scuss the nurseds role in ear
Intervention of sepsis.




Defining Sepsis

ASepsis is the systemic response to infection.

Alncludes the presence of Systematiclnﬂamma)'rL
Response Syndrome _ (SIRS).

ACondition consist of the presentation of a
documented or presumed  infection.

AA sever medical condition that is associated with
organ dysfunction, hypoperfusion , or hypotension.

emedicine.medscape.com/article
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Sepsis = Serious lliness

ACan progress to circulatory systemic dysfunction,
multiple organ system dysfunction, and death

AHigh morbidity and mortality

AOlder persons, infants, and immunocompromised
patients are at increased risk

Alncidence is 3 cases per 1,000 people; in
hospitalized patients, the incidence Is 2%



Why Focus on Sepsis?

ASepsis is the leading cause of death in
non -coronary care intensive care units,
with a mortality rate between 30% and
50%

AFrom 2007 to 2009, over 2,047,038 patients
were admitted with a sepsis -related iliness
A52.4% are diagnosed in the ED
A34.8% on the hospital wards
A12.8% in the ICU

Hall, M.J, et al. NCHS data brief, 62. Hyattsville, MD: National Center for Health Statistics. 2011
Reed K et al. Health Grades. June, 2010 2011;The First Annual Rep28&(1):1



Why Sepsis?

AThe cost to the US
healthcare system for
sepsis, and pneumonia
grew twice as fast as
the overall growth In
hospital charges

A$54 billion per year

AApproximately 180
percent increase from
1997 to 2005

Hall, M.J, et al. NCHS data brief, no 62. Hyattsville, MD: National Center for Health Statistics. 2011
Reed K et al. Health Grades. June, 2010 2011;The First Annual Rep28&(1):1




Sepsis Data

A Study conducted by Kaiser Permanente in a national surv.
identified as many as 34.7% to 52% of patients who died |
hospital had sepsis at the time of his or her death.

AMore specifically, sepsis was listed as an explicit cause of death |
36.7% of cases and an implicit cause of death in 40.8% of cases

AKaiser data showed that about 56% of sepsis deaths were in
patients with less severe cases, most of whom were treated in a
non-ICU setting. It also showed that most sepsis was present at the
time of admission.

:L.

JAMA, May 21, 2014/Daily Briefing



https://www.advisory.com/daily-briefing/2014/05/21

Why Sepsis?

Alt ds common and increas.
population ages

Al t s associated with hi
stay

Al t 6s e x-preatment mag last for weeks to months;
resulting in physical debilitation, organ failure and
permanent lifestyle changes



Reasons for Increased Incidenc

V Growing number of
Immunocompromised patients

V Greater number of invasive
procedures

V Increased number of resistant
organisms

V Rise in number of older patients
with critical illnesses



Prevalence of Sepsis

AG4.9% of all sepsis cases are patients over age

ACauses of sepsis include: pneumonia, UTI,
diarrhea, meningitis, cellulitis, arthritis, wound
infection , endocarditis , and catheter -related
Infection

ASepsis may start as systemic inflammatory
response syndrome (SIRS)



High Risk Patients

For Poor Survival

For Developing Sepsis AGenetic predispositi
APost op / post procedure / meningococcus )
post trauma ADelayed appropriate
APost splenectomy antibiotics
(encapsulated organisms) AYeasts and Enterococcus
ACancer ASite
ATransplant / immune
suppressed

AAlcoholic/ Malnourished For Both

ACultural or religious
Impediment to treatment




Pathophysiology of Sepsis:
A Complex Immunocompromising Process

Al nfl ammation is the bodyds re
Infectious insult

AThe inflammatory cascade is a complex process that involves }
humoral and cellular responses

AFollowing an insult, local cytokines are produced and released

AUnreguIated_reIease_ of pro-inflammatory mediators (cytokines)
can elicit toxic reactions and promote cellular adhesion

ACell damaging proteases are released (prostaglandins), leading
to fever, tachycardia, ventilation/perfusion abnormalities,
ac:|d03|s and activation of the clotting cascade

Jacobi, J. (2002). Pathophysiology of sepsis. Am J Health  SystPharm. 15;59 Suppl 1:S3-8



Pathophysiology of Sepsis:
A Complex Immunocompromising Process

AThe presence of wide -spread inflammati
disrupts clotting mechanisms. |

AMechanism similar to DIC

APoor tissue perfusion leads to multisystem
organ failure (MODS)




Microbiologic stimulus - Susceptibility to infection |-

Bacteria, fungi, parasites, viruses

¥

Expression of
tissue factor

v

Activation of the =S Activation of macrophages, i ;
coagulation cascade neutrophils, dendritic cells, T-cells Signal
1 amplification
' Hyper- Hypo-
=1 oxygen species by TNF« Anti-inflammatory
activated granulocytes IL-18 oo cytokines, apoptosis,

y I IL-6 and anergy of

Disseminated IL-8 immune cells
intravascular coagulation Endothelial damage |- PAF
Cb5a
l y MIF

»: Microcirculatory dysfunction HMGB1

L 4
, i !
Tissue hypoxia ~<+—— c?:s?:::ggnar |

L

= Tissue damage = Apoptosis ~e—

Y

Organ dysfunction

¥

Death

—




Clinical Manifestations of Sepsis

V Fever
V Chills

V Joint pain, tenderness, body
aches

VCough \ SOB
V Fatigue

V Dizziness

V Headache

V Dysuria

V Flank pain

V Abdominal pain




Diagnosis of Sepsis

Requires twaormore ©oftheifo

C Body temperature greater than 100. less

than 96.8 ° F
C Heart rate greater than 90 beat _
C Respiratory rate greater than 20 breaths/

C Partial pressure of carbon dioxide less than 32
mm Hg

C White blood cell count greater than 12,000/mm S
or less than 4,000/mm 3 or greater than 10%
Immature neutrophils or bands
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A Sepsis can be refer
Systemic Inf
Response (SIR

A When the response is
caused by the presence

bacteria ( Septicemiaq).

A Septic Sheckk : a state of serve
sepsis that leads to
hypotension and poor tissue
perfusion= organ failure.
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Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Pollock RE: Schwartz’s Principles of Surgery, 9th Edition: http://www.accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc. All rights reserved.
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1. New terminology does not help us to
understand the underlying problem
2. There are enough problems with the
current terminology “sepsis,”
“infection,” “septicemia”
3. SIRS is too sensitive, but is not specific
(like, “critically il1”)
4. SIRS does not reflect the severity of the
disease process
SIRS may detract from the search for
infection

;Jl

Jones, P. o0Sepsiso6éd. Depar t maucklandCity Hespialr gNew Leglanle di c i n



Differential Diagnosis

Pancreatitis
schemic Gut
Hypovolemic shock

AGI bleed / AAA rupture /
ectopic pregnancy /
dehydration

ACardiogenic shock

AAMI / Myocarditis /
Tamponade

APE

T T> T

AToxic Shock Syndro
AStaph Aureus
AGroup A Strep

AAddisonnian crisis (many
septic patients have a related
adrenocorticoid
Insufficiency)

AThyroid Storm
AToxidromes

AAnticholinergic /
serotoninergic




Complications of Sepsis:

AAcute respiratory distress
syndrome (ARDS)

A Acute renal failure

AGI complications

A Disseminated intravascular
coagulation (DIC)

AMultiple organ dysfunction
syndrome (MODS)




ARDS

Defined as: Abrupt onset of respiratory distress with three
components: severe hypoxemia, bilateral pulmonary infiltra
absence of heart failure or fluid overload

nd

AThree phases of ARDS:

A Acute exudativefi profound hypoxemia, inflammation, and diffuse

alveolar damage
A Fibroproliferative fi decreased compliance and increased dead space

A Resolution i may take 6 to 12 months or longer

X Results are due to extreme insult on the body



Acute Renal Failure

ADevelops as a result of endotoxins present in the bloo
which cause vasoconstriction

ARenal damage is related to the degree and severity
sepsis

AAcute tubular necrosis may occur due to Ischemia/ poor
renal perfusion

Al t uBually reversible with careful monitoring of urine
output, serum creatinine, and blood urea nitrogen



Gl Complications

ACan develop when blood flow is redistributed to vi
organs during septic states

AStress ulcers in the stomach may occur due to body
response to sever iliness

ABleeding is common and can occur 2 to 10 days after the
sever infectious Iinsult



DIC/ Disseminated Intravascular
Coagulation

ACaused by coagulation cascade activation

AClots are formed, blocking small vessels

ADepletion of platelets and coagulation factors increases
the risk of bleeding

AFibrin deposits in organs can cause ischemic damage and
failure



Multi -organ Dysfunction Syndrome/
MODS

AProlong septic states can cause seve?
organ damage

AOccurs when multiple organs are
damaged

AMortality rate increases with the number
of falling organs




Signs of Acute Organ System Fal

A Cardiovascular

A Tachycardia

A Arrhythmias Lungs

. Edema

A H ypo tension Diffuse alveolar damage

A El evated central Ve riueugnuy

artery pressures ARDS
A Respiratory Liver

Steatosis

A Tachypnea T

A H y p OX e m| a Centriacinar necrosis
ARenal i

A Oliguria Lipid depletion

A Anuri a
A Elevated creatinine

End Organ Damage in Sepsis

Confusion

Delirium

Altered consciousness
Cognitive loss

Cardiovascular
lschemia
Dilatative failure

Pancreas

Ischemia

Decreased insulin productio
Hyperglycemia

Kidneys
Edema
Acute tubular injury




Signs of Acute Organ System Fall
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Treatment

AEarly detection is  key!

AAggressive treatment has been shown to decrease mortality
for septic patients and 50% for non -septic patients

A Notify providers early

ALab tests include:

Serum el ectrolytes

Compl ete blood cell s count
Coagul ation studi es
Arteri al bl ood gas (ABG) analysi s
Cultures of sputum, wurine, cerebrospinal f

o J> TIo To I



Initiation of the Treatment Bundle

X Initiate oxygen therapy. Give 100% oxygen via
non-rebreather mask

x Transfer to medical center as soon as possible.

X Obtain two separate blood cultures before
antibiotic therapy

X Initiate antibiotic therapy
X Initiate fluid resuscitation

X Measuret he pati ent 6&leamodlobit 1 a
A lactate levels

X Insert a urinary catheter to monitor hourly urine
output



Oxygen & Blood Cultures

AObtain two separate blood cultures: one
percutaneously and one via each vascular
access device unless recently inserted

AMetabolic demands may require
iIntubation/mechanical ventilation If ABGs
deteriorate or blood pH decreases



Antibiotic Therapy

AA broad -spectrum antibiotic is used initially; discontinue
In 3to 5 days

ATherapy may be modified after results of cultures are
obtained.

ASingle antibiotic therapy may last 7 to 10 days; may be
longer in Immunocompromised patients or in undrainable
Infections

AThe dosage of antibiotics may be adjusted based on renal
function - Nephrotoxcity




Fluid Resuscitation

AFluid resuscitation is a corner s
sepsis therapy

A Should begin within 1 hour afer’v

admission

A Crystalloid solutions: 0.9 sodium |
chloride or | actate

A Colloids: albumin

AFluid challenges may be given based
on BP and urine output




Importance of Lactate and .
Hemoglobin -A Lactate Levels

ASeptic shoekk is diagnosed
when the lactate level Is
greater than 4 mmol /L In
the presence of severe
sepsis

AConsider a blood
transfusion for a patient

with a hemoglobin value of
less than 7 g/ dL




Medications

AAntibiotics fi should be started within the first  hour
AVancomycin PLUS Zosyn

AVasopressors fi norepinephrine is the drug of choice to
restore hemodynamic stability

ACorticosteroids fi indicated in adult patients with
hypotension not responding to fluids or vasopressors

**** Drotrecogin alfa (Xigris)i no longer approved for
treatment of severe sepsis (Lily, 2011)



Source Control: Break the Chain of Infectio

ADrainage of abscess
i .
Acl?c',ietg]eot\é?ls of infected —
ADebridement infected | ch
wounds
AAmputation of limbs with Portal of Exit
osteomyelitis / |

Mode of Transmission
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